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FIG. 3
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TOUCH-PANEL CELLULAR PHONE AND
INPUT OPERATION METHOD

TECHNICAL FIELD

The present invention relates to a touch-panel cellular
phone and an input operation method.

The present application claims priority on Japanese Patent
Application No. 2011-102784 filed May 2, 2011, the entire
content of which is incorporated herein by reference.

BACKGROUND ART

Recently, cellular phones having touch-panel input devices
have been spread all over the world. Touch panels are com-
binations of display devices such as LCD (Liquid Crystal
Display) and input devices such as touch pads. Touch-panel
cellular phones guarantee intuitive operations for users to
touch the touch panels with fingers without complex opera-
tions needed; hence, they are favorable for users in compari-
son with conventional cellular phones needing operations
with buttons and switches.

Recent cellular phones incorporate touch panels covering
the entire surfaces of cellular phones with large screen sizes.
Since the entire surface screens of touch panels function as
input devices, users holding cellular phones while touching
the touch panels with fingers or hands may cause error opera-
tions to be accepted by cellular phones. To prevent error
operations, cellular phones can be designed not to accept an
operation at a second touch position when a user concurrently
touches two positions on a touch panel. This type of cellular
phones may incur another possibility in that, when a touch
panel is touched by a user’s finger or a user’s hand holding a
cellular phone, the cellular phone cannot recognize a user’s
operation of touching the touch panel of the cellular phone
with the other finger or the other hand. Additionally, when a
user holds a cellular phone without touching a touch panel
with a finger or a hand, a cellular phone may be hardly
maintained at a desired position in space and become unstable
in positioning, thus incurring the possibility that the user may
drop the cellular phone on the floor by mistake.

Various technologies have been developed to solve the
above problems. For example, Patent Literature 1 discloses a
touch-panel information processing device, which executes a
function assigned to a touch area on a touch panel when an
amount of a touch time a user touches the touch panel with a
finger or a hand does not reach a predetermined time but
which does not execute the function assigned to the touch area
on the touch panel when an amount of a touch time the user
touches the touch panel reaches the predetermined time. This
is based on a prediction that, when a user holding a cellular
phone touches a touch panel with a finger or a hand, the user
may be touching the touch panel with a finger for a longer
period of time than a touch time assigned to a normal input
operation. For this reason, it is possible to reduce the fre-
quency ofa user’s error operations on a touch panel by use of
the method disclosed in Patent Literature 1.

Patent Literature 2 discloses a touch-panel cellular phone,
which makes it easy for a user to operate a touch panel with a
user’s finger or a user’s hand holding a cellular phone because
the cellular phone is equipped with a plurality of sensors used
for detecting a holding position of the cellular phone in the
longitudinal direction so as to shift a key display area and
display it on the touch panel in correspondence with the
holding position.
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CITATION LIST

Patent Literature

Patent Literature 1: Japanese Patent Application Publica-
tion No. 2011-39990

Patent Literature 2: Japanese Patent Application Publica-
tion No. 2010-154090

SUMMARY OF INVENTION
Technical Problem

The input operation method disclosed in Patent Literature
1 is applicable to an input operation in which any key dis-
played on a touch panel is operated for a short touch time but
inapplicable to another input operation such as a handwriting
input operation needing a long touch time.

The present invention is made in consideration of the afore-
mentioned circumstances, wherein it is an object of the inven-
tion to provide a cellular phone and an input operation method
which are able to prevent an error operation in which a user’s
finger or a user’s hand holding the cellular phone touches a
touch panel by mistake irrespective of a touch time on the
touch panel.

Solution to Problem

The present invention provides a touch-panel cellular
phone including an invalid area specifying part used for speci-
fying an invalid area which does not accept a user’s input
operation on a touch panel and an input part which detects a
user’s touch area on the touch panel so as to execute a function
pre-assigned to the touch area which is not encompassed by
the invalid area.

Additionally, the present invention provides an input
operation method for a touch-panel cellular phone, including
the steps of specifying an invalid area which does not accept
a user’s input operation on a touch panel; detecting a user’s
touch area on the touch panel; and executing a function pre-
assigned to the touch area which is not encompassed by the
invalid area.

Moreover, the present invention provides a program which
causes a computer controlling an input operation on a touch
panel to implement the above input operation method.

Advantageous Effects of Invention

According to the present invention, it is possible to prevent
an error operation due a user holding a cellular phone and
inadvertently touching a touch panel with a finger or a hand.
The input operation method of the present invention does not
need complex processing used for accepting an input opera-
tion in response to a time of a user touching a touch panel;
hence, it is possible to reliably prevent an error operation on
a touch panel with a simple configuration and process. Addi-
tionally, it is possible to realize an optimum display of images
for each user when images are displayed in reduced sizes to
circumvent an invalid area, which is set for each user holding
a cellular phone, on a touch panel.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 includes a front view, a side view, and a rear view
showing the exterior appearance of a cellular phone accord-
ing to a first embodiment of the present invention.
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FIG. 2 is a functional block diagram of the cellular phone
of the first embodiment.

FIG. 3 is a flowchart showing an invalid area setting pro-
cess in the cellular phone of the first embodiment.

FIG. 4 includes front views showing messages displayed
on the touch panel of the cellular phone according to the
invalid area setting process shown in FIG. 3.

FIG. 5 is a flowchart showing the operation of the cellular
phone after the invalid area setting process.

FIG. 6 is a block diagram of a cellular phone according to
a second embodiment of the present invention.

FIG. 7 is a flowchart showing the operation of the cellular
phone of the second embodiment after the invalid area setting
process.

FIG. 8 shows states of images being reduced in sizes and
displayed on the touch panel of the cellular phone.

DESCRIPTION OF EMBODIMENTS

A touch-panel cellular phone and an input operation
method according to the present invention will be described
by way of examples with reference to the accompanying
drawings.

First Embodiment

FIG. 1 shows the exterior appearance of a cellular phone 5
according to the first embodiment of the present invention. In
FIG. 1, (A)is a front view of the cellular phone 5; (B) is a side
view of the cellular phone 5; and (C) is a rear view of the
cellular phone 5.

A touch panel 51 used for accepting a user’s operation is
arranged on the front face of the cellular phone 5. The touch
panel 51 is configured of a display device such as an LCD and
an input device such as a touch pad so as to display predeter-
mined images and accept touch operations with a user’s fin-
gers and hands. As the touch panel 51, for example, it is
possible to use an electrostatic-capacity touch panel imple-
menting multiple-touch detection ability. A plurality of menu
icons pre-assigned to an initial screen of the cellular phone 5
is displayed on the touch panel 51.

The cellular phone 5 is equipped with a plurality of sensors
52. Specifically, sensors 52-1 and 52-2 are arranged on the
side face of the cellular phone 5, while sensors 52-3 to 52-6
are arranged on the rear face of the cellular phone 5. These
sensors 52 are used to detect that a user is holding and touch-
ing the cellular phone 5 with fingers or hands, wherein each
sensor 52 is turned on when touched but turned off when not
touched.

FIG. 2 is a functional block diagram of the cellular phone
5 of the first embodiment. FIG. 1 does not include an illus-
tration of a microcomputer (or a computer system) which is
embedded inside the cellular phone 5. Using a computer
system which reads and executes programs stored in com-
puter-readable storage media, it is possible to implement an
application execution part 501, a touch input detection part
502, a grip detection part 503, a user identification part 504,
an invalid area specifying part 505, a storage unit 506, a
recording part 507, an input part 508, and a display control
part 509. Herein, computer-readable storage media denotes
magnetic disks, magneto-optical disks, CD-ROM, DVD-
ROM, and semiconductor memories.

The application execution part 501 executes an application
program stored in a storage medium of the cellular phone 5.
The application program includes at least an invalid area
setting application. The touch input detection part 502 deter-
mines whether or not a user touches the touch panel 51 so as

10

15

20

25

30

35

40

45

50

55

60

65

4

to detect a touch area as an area of coordinates being touched
by a user on the touch panel 51. The grip detection part 503
determines whether or not the cellular phone 5 is being held
by user’s fingers or a user’s hand based on the ON/OFF
information of the sensors 52. The user identification part 504
retrieves user identification information based on the
ON/OFF information of the sensors 52.

The invalid area specifying part 505 specifies an invalid
area as a touch area detected by the touch input detection part
502 when the application execution part 501 executes the
invalid area setting application.

The storage unit 506 stores the user identification informa-
tion retrieved by the user identification part 504 in connection
with the invalid area specified by the invalid area specifying
part 505. The recording part 507 records the user identifica-
tion information retrieved by the user identification part 504
in connection with the invalid area which is specified by the
invalid area specifying part 505.

The input part 508 notifies the application execution part
501 of the touch area which is detected by the touch input
detection part 502 but which is not encompassed by the
invalid area stored in the storage unit 506. The display control
part 509 accepts the screen information from the application
execution part 501 so as to display the screen information on
the touch panel 51.

Next, the operation of the cellular phone 5 of the first
embodiment will be described.

First, the invalid area setting process of the cellular phone
5 will be described. FIG. 3 is a flowchart showing the invalid
area setting process of the cellular phone 5. The application
execution part 501 executes the invalid area setting applica-
tion when a user touches a menu icon, representing the invalid
area setting application, displayed on the touch panel 51 with
afinger. When starting the invalid area setting application, the
application execution part 501 sends an instruction to display
a message which requests a user to hold the cellular phone 5,
e.g. “PLEASE HOLD WITH HAND?, to the display control
part 509. As shown in FIG. 4(A), the display control part 509
displays a message received from the application execution
part 501 on the touch panel 51 (step S1). FIG. 4 shows
messages which are displayed on the touch panel 51 of the
cellular phone 5 at an invalid area setting mode.

When the display control part 509 displays a message,
shown in FI1G. 4(A), on the touch panel 51, the grip detection
part 503 determines whether or not a user holds the cellular
phone 5 with a finger or a hand (step S2). Specifically, a
decision as to whether or not a user holds the cellular phone 5
depends on a decision as to whether or not any one of the
sensors 52 is turned on. When the grip detection part 503
determines that a user does not hold the cellular phone 5 (i.e.
a decision result “NO” in step S2), the flow returns to step S2
s0 as to repeat step S2 until any one of the sensors 52 is turned
on.

Upon detecting a user’s grip of the cellular phone 5 (i.e. a
decision result “YES” in step S2), the grip detection part 503
sends a grip detection signal to the user identification part 504
and the invalid area specifying part 505. Upon receiving the
grip detection signal from the grip detection part 503, the
invalid area specifying part 505 retrieves the touch area on the
touch panel 51 which is currently detected by the touch input
detection part 502 (step S3), thus notifying the recording part
507 of the touch area as the invalid area. Upon detecting the
grip detection signal from the grip detection part 503, the user
identification part 504 obtains the user identification infor-
mation as the ON/OFF information of each sensor 52 (step
S4) so as to send the user identification information to the
recording part 507.
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The recording part 507 determines whether or not the stor-
age unit 506 stores the user identification information identi-
cal to or approximately equal to the user identification infor-
mation identified by the user identification part 504 (step S5).
The storage unit 506 stores the user identification information
reflecting the ON/OFF information of the sensors 52. There-
fore, the recording part 507 determines whether or not the
storage unit 506 stores the user identification information
matching with the ON/OFF information of each sensor 52.
The recording part 507 determines that the user identification
information, which reflects the ON/OFF information of the
sensors 52 but in which the number of pieces of unmatched
ON/OFF information is less than a threshold (e.g. one), is
identical to or approximately equal to the user identification
information identified by the user identification part 504.

Upon determining that the storage unit 506 does not store
the user identification information identical to or approxi-
mately equal to the user identification information identified
by the user identification part 504 (i.e. a decision result “NO”
in step S5), the recording part 507 stores the user identifica-
tion information identified by the user identification part 504
in the storage part 506 in connection with the invalid area
specified by the invalid area specifying part 505 (step S6).

Upon determining that the storage unit 506 stores the user
identification information identical to or approximately equal
to the user identification information specified by the user
identification part 504 (i.e. a decision result “YES” in step
S5), the recording part 507 rewrites the invalid area, which is
stored in the storage unit 506 in connection with the user
identification information, with the invalid area specified by
the invalid area specifying part 505 (step S7).

When the recording part 507 updates the invalid area in the
storage unit 506, the application execution part 501 sends an
instruction to display a message representing the end of the
invalid area setting application, e.g. “REGISTRATION
COMPLETED?”, on the touch panel 51 to the display control
part 509. As shown in FIG. 4(B), the display control part 509
displays a message received from the application execution
part 501 on the touch panel 51. Thereafter, the application
execution part 501 exits the invalid area setting application.

Next, the operation of the cellular phone 5 after the invalid
area setting process shown in FIG. 3 will be described. FIG. 5
is a flowchart showing the operation of the cellular phone 5
after the invalid area setting process.

After exiting the invalid area setting application to set the
invalid area to the touch panel 51, the touch input detection
part 502 determines whether or not a user touches the touch
panel 51 in an acceptable state to accept an operation of an
application managed by the application execution part 501
(step S11). Upon determining that a user does not touch the
touch panel 51 (i.e. a decision result “NO” in step S11), the
flow returns to step S11 so as to repeat step S11 until the touch
input detection part 502 detects a user’s touch on the touch
panel 51.

Upon detecting a user’s touch on the touch panel 51 (i.e. a
decision result “YES” in step S11), the touch input detection
part 502 sends the coordinates of the touch area on the touch
panel 51 to the input part 508. Thereafter, the grip detection
part 503 determines whether or not a user holds the cellular
phone 5 (step S12). Upon determining a user’s grip of the
cellular phone 5 (i.e. a decision result “YES” in step S12), the
user identification part 504 retrieves the user identification
information as the ON/OFF information of each sensor 52 so
as to send it to the input part 508 (step S13).

The input part 508 determines whether or not the storage
unit 506 stores the user identification information identical to
or approximately equal to the user identification information
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identified by the user identification part 504 (step S14). Upon
determining that the storage unit 506 stores the user identifi-
cation information identical to or approximately equal to the
user identification information identified by the user identifi-
cation part 504 (i.e. a decision result “YES” in step S14), the
input part 508 reads the invalid area, which is connected to the
user identification information, from the storage part 506.
Thereafter, the input part 508 determines whether or not the
touch area detected by the touch input detection part 502 is
encompassed by the invalid area read from the storage unit
506 (step S15).

Upon determining that the touch area detected by the touch
input detection part 502 is encompassed by the invalid area
read from the storage unit 506 (i.e. a decision result “YES” in
step S15), the input part 508 does not handle a user’s input
operation on the touch area, whereby the flow returns to step
S11, and therefore the touch input detection part 502 deter-
mines again whether or not a user touches the touch panel 51.

When the grip detection part 503 determines that the cel-
Iular phone 5 is not held by a user (i.e. a decision result “NO”
in step S12), when the input part 508 determines that the
storage unit 506 does not store the user identification infor-
mation identical to or approximately equal to the user iden-
tification information identified by the user identification part
504 (i.e. adecisionresult “NO” in step S14), or when the input
part 508 determines that the touch area detected by the touch
input detection part 502 is not encompassed by the invalid
area read from the storage unit 506 (i.e. a decision result
“NO” in step S15), the input part 508 notifies the application
execution part 501 of the touch area detected by the touch
input detection part 502 (step S16).

The cellular phone 5 of the first embodiment does not
regard a user’s finger touching the pre-recorded invalid area
as an input operation. That is, it is possible to prevent an error
operation (i.e. an input operation mistake) due to an event in
which a user holding the cellular phone 5 with a hand inad-
vertently touches the touch panel 51 regardless of the amount
of'time a user touches the touch panel 51.

The first embodiment is designed to store the invalid area
for each user in the storage unit 506 in connection with the
user identification information. Since the cellular phone 5 is
registered with the invalid area suited to the holding method
for each user in advance, the input part 508 is able to deter-
mine whether an input operation is valid or invalid based on
the invalid area for each user.

The first embodiment employs the user identification infor-
mation as the ON/OFF information of the sensors 52; but this
is not a restriction. For example, it is possible to employ the
user identification information as a user ID. However, it is
possible to improve usability in the first embodiment employ-
ing the user identification information as the ON/OFF infor-
mation of the sensors 52 because the cellular phone 5 is able
to automatically retrieve the user identification information
without needing an input process of a user ID.

Second Embodiment

Next, the second embodiment of the present invention will
be described. The second embodiment adapted to the cellular
phone 5 differs from the first embodiment in that it imple-
ments a function of automatically aligning display areas of
menu icons outside the invalid area and a function of display-
ing menu icons with reduced sizes.

FIG. 6 is a functional block diagram of the cellular phone
5 according to the second embodiment of the present inven-
tion. The cellular phone 5 of the second embodiment includes
an inscribed quadrilateral calculation part 510, a ratio calcu-
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lation part 511, and a reduction part 512 in addition to the
constituent elements 501 to 509 of the first embodiment
shown in FIG. 1.

The inscribed quadrilateral calculation part 510 presumes a
quadrilateral having the same aspect ratio as the touch panel
51, which is inscribed in the display area unmatched with the
invalid area, so as to calculate the coordinates and the size of
the quadrilateral. The ratio calculation part 511 calculates the
ratio of the size of the quadrilateral, calculated by the
inscribed quadrilateral calculation part 510, to the size of the
touch panel 51. The reduction part 512 retrieves an image
displayed on the touch panel 51 from the application execu-
tion part 501 so as to reduce the image with the ratio calcu-
lated by the ratio calculation part 511.

Next, the operation of the cellular phone 5 of the second
embodiment will be described.

The second embodiment executes the same invalid area
setting process as the first embodiment; hence, detailed
descriptions thereof will be omitted here. The second
embodiment illustrates the operation of the cellular phone 5
after the invalid area setting process. FIG. 7 is a flowchart
showing the operation of the cellular phone 5 of the second
embodiment after the invalid area setting process.

Upon completing the invalid area setting application set-
ting the invalid area on the touch panel 51, the grip detection
part 503 determines whether or not the cellular phone 5 is
being held by a user (step S21). When the grip detection part
503 determines that the cellular phone 5 is being held by a
user (i.e. a decision result “YES” in step S21), the user iden-
tification part 504 retrieves the user identification information
as the ON/OFF information of the sensors 52 so as to send it
to the inscribed quadrilateral calculation part 510 (step S22).

The inscribed quadrilateral calculation part 510 determines
whether or not the storage unit 506 stores the user identifica-
tion information identical to or approximately equal to the
user identification information identified by the user identifi-
cation part 504 (step S23). Upon determining that the storage
unit 506 stores the user identification information identical to
or approximately equal to the user identification information
identified by the user identification part 504 (i.e. a decision
result “YES” in step S23), the inscribed quadrilateral calcu-
lation part 510 reads the invalid area related to the user iden-
tification information from the storage unit 506.

The inscribed quadrilateral calculation part 510 produces a
quadrilateral having the same aspect ratio as the touch panel
51, which is inscribed to the display area precluding the
invalid area on the touch panel 51 (step S24). The inscribed
quadrilateral calculation part 510 calculates the size and the
coordinates (e.g. coordinates at an upper-left corner) of the
inscribed quadrilateral (step S25). The ratio calculation part
11 calculates the ratio of the inscribed quadrilateral to the
display area on the touch panel 51 (step S26). The reduction
part 512 retrieves an image displayed on the touch panel 51
from the application execution part 501 so as to reduce the
image with the ratio calculated by the ratio calculation part
511 (step S27). The display control part 509 retrieves the
image reduced by the reduction part 512 so as to display the
reduced image inside the inscribed quadrilateral based on the
coordinates calculated by the inscribed quadrilateral calcula-
tion part 510 (step S28).

FIG. 8 shows the states of the cellular phone 5 used to
display images (i.e. menu icons) which are being reduced in
sizes on the touch panel 51.

FIG. 8(A) shows an inscribed quadrilateral which is cre-
ated in the center area, precluding invalid areas, interposed
between the left and right sides on the touch panel 51. FIG.
8(B) shows an inscribed quadrilateral which is reduced with
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a reduction ratio N % and which is moved towards the lower-
left corner on the touch panel 51. FIG. 8(C) shows reduced
images displayed inside the inscribed quadrilateral shown in
FIG. 8(B). FIG. 8(D) shows reduced images displayed inside
the quadrilateral shown in FIG. 8(A).

When the inscribed quadrilateral calculation part 510
determines that the storage unit 506 does not store the user
identification information identical to or approximately equal
to the user identification information identified by the user
identification part 504 in step S23 of FIG. 7 (i.e. a decision
result “NO” in step S23), the ratio calculation part 511 does
not need to calculate a reduction ratio for images, wherein the
reduction part 512 retrieves images from the application
execution part 501 so as to directly send them to the display
control part 509 (step S29).

The cellular phone 5 of the second embodiment is able to
reduce and display the display areas of images not overlapped
with the invalid areas on the touch panel 51. Thus, it is
possible to reduce and display a part of images, which are
hidden with user’s fingers or a user’s hand holding the cellular
phone 5, at an easy-to-see position in a user’s view.

It is possible to modify the first and second embodiment in
such a way that a microcomputer (or a computer system)
embedded in the cellular phone 5 reads a program from a
computer-readable storage medium so as to execute the fore-
going processes. This program can be drafted in the form
combined with a main program pre-installed in a computer
system, e.g. a differential file (or a differential program).
Alternatively, this program can be downloaded to a computer
system via a communication line, and therefore the computer
system may execute the program.

Lastly, the present invention is not limited to the foregoing
embodiments, which may embrace a variety of modifications
and design changes within the scope of the invention defined
by the appended claims.

INDUSTRIAL APPLICABILITY

The present invention is able to automatically display
images, which are hidden with user’s fingers or a user’s hand
in a touch-panel cellular phone, at a desired position on a
touch panel with a desired reduction ratio, and related to the
technology which guarantees a display device to display
images while freely changing their positions and sizes based
on the detection results of sensors; hence, the present inven-
tion is not necessarily limited to handheld information termi-
nals but applicable to any electronic devices equipped with
displays and sensors.

REFERENCE SIGNS LIST

1 cellular phone

51 touch panel

52 sensor

501 application execution part
502 touch input detection part
503 grip detection part

504 user identification part

505 invalid area specifying part
506 storage unit

507 recording part

508 input part

509 display control part

510 inscribed quadrilateral calculation part
511 ratio calculation part

512 reduction part
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The invention claimed is:

1. A cellular phone with a touch panel comprising:

an invalid area specifying part configured to specify an
invalid area not accepting a user’s input operation on the
touch panel;

an input part configured to detect a user’s touch area on the
touch panel and to execute a function pre-assigned to the
touch area not encompassed by the invalid area;

a grip detection part configured to detect presence or
absence of a user’s grip;

a user identification part configured to identify a user hav-
ing the user’s grip detected by the grip detection part;
and

a recording part configured to store the user identification
information in connection with the invalid area, which is
specified by the invalid area specifying part, in a storage
unit;

wherein:

the input part determines whether or not the user’s touch
area is encompassed by the invalid area on the touch
panel when the grip detection part detects the user’s
grip; and

the input part reads the invalid area, related to the user
identification information, from the storage unit so as to
determine whether or not the user’s contact area is
encompassed by the invalid area.

2. The cellular phone according to claim 1, wherein the grip
detection part uses a plurality of sensors to detect the user’s
grip, and wherein the user identification information gener-
ated by the user identification part comprises a combination
of detection results output from the plurality of sensors.

3. A cellular phone with a touch panel comprising:

an invalid area specifying part which specifies an invalid
area not accepting a user’s input operation on the touch
panel;

an input part which detects a user’s touch area on the touch
panel and which executes a function pre-assigned to the
touch area not encompassed by the invalid area;

an inscribed quadrilateral calculation part configured to
presume a quadrilateral having a same aspect ratio as the
touch panel, which is inscribed to the display area of the
touch panel precluding the invalid area, so as to calculate
a size and coordinates of the quadrilateral;

aratio calculation part configured to calculate a ratio of the
quadrilateral, calculated by the inscribed quadrilateral
calculation part, to a size of the touch panel;
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a reduction part configured to reduce an image displayed
on the touch panel according to the radio calculated by
the ratio calculation part; and

a display control part configured to display the image
reduced by the reduction part inside the inscribed quad-
rilateral on the touch panel.

4. A touch command input method comprising:

specifying an invalid area not accepting a user’s input
operation on the touch panel;

detecting a user’s touch area on the touch panel and execut-
ing a function pre-assigned to the touch area not encom-
passed by the invalid area;

detecting presence or absence of a user’s grip;

identifying a user having the user’s grip detected by the
grip detection part;

storing, in a storage unit, the user identification informa-
tion in connection with the invalid area;

determining whether or not the user’s touch area is encom-
passed by the invalid area on the touch panel when the
user’s grip is detected; and

reading the invalid area, related to the user identification
information, from the storage unit so as to determine
whether or not the user’s contact area is encompassed by
the invalid area.

5. A non-transitory computer readable medium storing a
program for causing a cellular phone with a touch panel to
implement:

an invalid area specifying part which specifies an invalid
area not accepting a user’s input operation on the touch
panel;

an input part which detects a user’s touch area on the touch
panel and which executes a function pre-assigned to the
touch area not encompassed by the invalid area;

an inscribed quadrilateral calculation part configured to
presume a quadrilateral having a same aspect ratio as the
touch panel, which is inscribed to the display area of the
touch panel precluding the invalid area, so as to calculate
a size and coordinates of the quadrilateral;

a ratio calculation part configured to calculate a ratio of the
quadrilateral, calculated by the inscribed quadrilateral
calculation part, to a size of the touch panel;

a reduction part configured to reduce an image displayed
on the touch panel according to the radio calculated by
the ratio calculation part; and

a display control part configured to display the image
reduced by the reduction part inside the inscribed quad-
rilateral on the touch panel.
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